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Abstract: In this work we investigate the structure of angular momentum
through the oscillator realization introduced by Schwinger, in which the gen-
erators of the su(2) algebra arise from pairs of harmonic oscillator ladder oper-
ators. Within this framework an additional set of operators appears naturally
which satisfies the su(1, 1) algebra, a structure which Schwinger refers to as hy-
perbolic angular momentum. We first present a graphical visualization of the
Schwinger oscillator basis that clarifies and illustrates the action of both the
standard angular momentum ladder operators and the hyperbolic operators.
In this picture the usual su(2) ladder operators move within a fixed irreducible
representation of angular momentum, while the su(1, 1) ladder operators move
between these irreducible representations of angular momentum and within a
fixed irreducible representation of hyperbolic angular momentum. As an ap-
plication of this structure, we present Schwinger’s algebraic derivation of the
allowed values of the total angular momentum in the coupling of two spin sys-
tems, obtaining the bounds without appealing to the usual dimension-counting
argument.
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